General All chemicals and solvents were of analytical grade and if not otherwise stated purchased from Sigma-Aldrich or Fisher Scientific and used as delivered. Alkanethiol linkers [HS-(CH 2 ) 17 -EG 3 -OH (8) and HS-(CH 2 ) 17 -EG 6 -OCH 2 COOH] were purchased from Prochimia Surfaces (Poland). Aminoethyl glycosides 1, 4-6 are common building blocks for array fabrication and are easily available via chemical synthesis as described previously.
Aminopropyl glycoside 10 (205 mg, 0.30 mmol) was dissolved in 5 mL methanol and 16.0 mg (0.30 mmol) sodium methoxide, dissolved in 1 mL methanol were added. After stirring at room temperature for 2 h, the solution was neutralised with Dowex 50WX8-100 (H + ) resin, filtered and concentrated. The residue was dissolved in 5 mL water/methanol (4:1), treated with 21 mg (0.9 mmol) LiOH and the solution was stirred overnight at room temperature. After neutralisation with Dowex 50WX8-100, the resin was filtered off and washed with methanol/water (1:1). The filtrate was concentrated in vacuum to remove methanol and then freeze dried. The sialic acid obtained (white solid, 136 mg, 91 %) was dissolved in 10 mL methanol, treated with 50 mg palladium on carbon (10 %) and the solution was stirred under hydrogen for 4 h. The catalyst was filtered off over Celite, washed with methanol and the filtrate concentrate. The product was re-dissolved in water, treated with activated charcoal and filtered. Lyophilisation of the filtrate yielded 95 mg (0.26 mmol, 86 % starting from 10) of deprotected sialic acid 2 as white solid. 
Synthesis of methyl 5-Acetamido-2-O-aminopropyl-3,5-dideoxy-D-glycero-D-galacto-2-nonulo-pyranosonate (3):
Aminopropyl glycoside 10 (300 mg, 0.44 mmol) was dissolved in 5 mL methanol and 24.0 mg (0.44 mmol) sodium methoxide, dissolved in 2 mL methanol were added. After stirring at room temperature for 4 h, the solution was neutralised with Dowex 50WX8-100 (H + ) resin, filtered and concentrated. The residue (188 mg) was dissolved in 20 mL methanol, 97 mg palladium on carbon (10 %) were added and the solution was stirred under hydrogen for 4 h. The catalyst was filtered off over Celite, washed with methanol and the filtrate concentrated. The product was re-dissolved in water, treated with activated charcoal and filtered. Lyophilisation of the filtrate yielded 128 mg (0.37 mmol, 76 % starting from 10) of ester 3 as a white solid, suitable for printing onto microarrays. A DMSO solution of carboxylic acid-terminated and tri(ethylene glycol) alkanethiols (final concentration 0.2 mg/mL, ratio varies from 1:1 up to 1:20) was applied on the plate and left overnight at r.t. to form a mixed SAM. The plate was washed with ethanol and dried under nitrogen. The carboxylic group was activated by immersing of the plate into a solution of EDC and NHS (final concentrations 0.1 M and 0.025M, respectively) in dry DMF for 2 h, followed by washing with water and ethanol and drying as above. For immobilisation of saccharides on the surface, a solution of aminoethyl or aminopropyl glycoside in PBS (100 mM, pH 7.4) was spotted onto the freshly activated monolayer, allowed to react for 4 h at r.t., than rinsed and dried as above.
On-chip enzymatic sialylation with trans-sialidase from Trypanosoma cruzi
A solution prepared from purified TcTS (10 L) and fetuin (10 mg) in 100 mL phosphate buffer (50 mM, pH 7) was applied on the glycan-coated plates (ca. 1 L per well) and the slides were incubated overnight at 37 °C. After washing with PBS saline (pH 7.4) containing 0.5 % Tween-20, water and ethanol they were dried under nitrogen. 3 For the conversion of immobilised sialic acid to its sodium salt the gold plate was immersed into water containing washed and activated Dowex 50WX8. After shaken for 30 min the plate was removed, washed with water, ethanol and dried in a steam of nitrogen. After this the plate was covered with a 50% solution of MeI in dry DMSO and incubated at r. t. Finally the plate is washed with water, ethanol and dried with nitrogen. The progress of the reaction can be easily monitored by MALDI-ToF MS. Generally, no free acid could be detected after 2 h reaction time.
On-chip methyl esterification of sialic acid

On-chip permethylation
To a gold plate immersed in 7 mL dry DMSO was added ca. 2 mL sodium sodium dimsyl solution, prepared as described in the lit 4 followed by 1.5 mL MeI. After 15 min the plate was removed, washed with water, ethanol and dried.
MALDI-ToF MS analysis
All MALDI-Tof MS experiments were carried out on an Ultraflex II instrument (Bruker Daltonics) in positive reflectron mode. A solution of matrix (2,4,6-trihydroxyacetophenone, 15 mg/mL in acetonitrile) was applied on the gold and allowed to dry before analysis. If not otherwise stated the peaks correspond to sodium adduct [M+Na] + of the substrates. 
MALDI-ToF MS spectra
Binding of Cells
Chinese Hamster Ovary cells expressing full-length murine sialoadhesin 5 were labelled with 0.5uM CFSE in phosphate buffered saline (PBS) and after washing suspended in PBS containing 0.1% bovine serum albumin (PBA). The cells were resuspended at 6 x106/ml in 5 ml of PBA and gently loaded onto the gold chips to cover the entire surface. The chips were incubated at 37° C for 1 h in the dark and then gently washed in PBA + 2mM EDTA and examined by fluorescent microscopy. 
